A p38 inhibitor allows to dissociate differentiation and apoptotic processes triggered upon LIF withdrawal in mouse embryonic stem cells.
Mouse embryonic stem cells remain pluripotent when maintained in the presence of leukemia inhibitory factor (LIF). Upon LIF withdrawal, most cells differentiate into various lineages, while some die by apoptosis within 3 days. We have analyzed the activation pattern of the mitogen-activated protein kinase (MAPK) families and characterized the expression profile of selected genes modulated during differentiation or apoptosis. We show that p38 MAPKs are activated first, during the apoptotic crisis, while extracellular-regulated kinases and c-Jun N-terminal kinases are induced after the apoptotic crisis in differentiated cells. However, by using both p38 kinase inhibitors (PD169316 and SB203580) and a p38alpha(-/-) cell line, we demonstrate that p38alpha activation is rather a consequence than a cause of apoptosis. We thus reveal novel properties of PD169316, which induces cell survival without impairing cell differentiation, and identify PD169316-sensitive targets like the fibroblast growth factor-5, Brachyury and bcl-2 genes. Finally, we demonstrate that overexpression of the PD169316 - regulated bcl-2 gene prevents LIF withdrawal - induced cell death.